In the title solvate, C 44 H 26 Cl 4 O 2 Á3C 6 H 15 N, the asymmetric part of the unit cell comprises two halves of the diol molecules, 2,2 00 -bis(2,7-dichloro-9-hydroxy-9H-fluoren-9-yl)-1,1 0 :4 0 ,1 00 -terphenyl, and three molecules of triethylamine, i. e. the diol molecules are located on crystallographic symmetry centres. Two of the solvent molecules are disordered over two positions [occupancy ratios of 0.567 (3):0.433 (3) and 0.503 (3):0.497 (3)]. In the diol molecules, the outer rings of the 1,1 0 :4 0 ,1 00 -terphenyl elements are twisted with reference to their central arene ring and the mean planes of the fluorenyl moieties are inclined with respect to the terphenyl ring to which they are connected, the latter making dihedral angles of 82.05 (8) and 82.28 (8) . The presence of two 9-fluoren-9-ol units attached at positions 2 and 2 00 of the terphenyl moiety induces a 'folded' geometry which is stabilized by intramolecular C-HÁ Á ÁO hydrogen bonds and -stacking interactions, the latter formed between the fluorenyl units and the central ring of the terphenyl unit [centroid-centroid distances = 3.559 (1) and 3.562 (1) Å ]. The crystal is composed of 1:2 complex units, in which the solvent molecules are associated with the diol molecules via O-HÁ Á ÁN hydrogen bonds, while the remaining solvent molecule is linked to the host by a C-HÁ Á ÁN hydrogen bond. The given pattern of intermolecular interactions results in formation of chain structures extending along [010] .
Chemical context
Compounds featuring two bulky 9-hydroxy-9-fluorenyl moieties laterally attached to a linear central unit such as a biphenyl group Barbour et al., 1993; Ibragimov et al., 2001; Skobridis et al., 2007) or other linear combinations of phenylene and ethylene components (Weber et al., 2002) are well known for their high ability to form crystalline host-guest inclusions (Weber, 1996) . Both exchange of the central biphenyl axis for a 1,1 0 :4 0 ,1 00 -terphenyl moiety [cf. (I)] (Klien et al., 2013 (Klien et al., , 2014 as well as the addition of substituents to the lateral fluorenyl groups in a representative molecule (Bourne et al., 1994; Caira et al., 1997; Weber et al., 2002) have been performed in order to exercise potential control of the molecular packing in the crystal and thus on the inclusion behavior towards selected guests. Along these lines, aside from conventional hydrogen bonding (Braga & Grepioni, 2004) , ClÁ Á ÁCl supramolecular interactions (Awwadi et al., 2006) have recently been found to support crystal engineering of an intended lattice structure (Metrangolo et al., 2008; Mukherjee et al., 2014) . Being associated with this, a corresponding structural modification of the parent molecule (I) by chloro substitution, giving rise to compound (II), presented a promising study. Hence, the synthesis of (II) was undertaken and is reported on here in detail. We were also ISSN 2056-9890 successful in preparing a crystalline inclusion solvate of (II) with triethylamine, the title compound (IIa), the crystal structure of which is described and discussed and compared to the structures of related compounds.
Structural commentary
The title solvate (IIa) crystallizes in the space group P1 with two halves of the diol molecules (centred at x + 1 2 , y, z and x + 1, y + 1 2 , z + 1 2 ) and three molecules of triethylamine in the asymmetric unit, i.e. the diol molecules occupy crystallographic inversion centres (Fig. 1) . Two of the solvent molecules are disordered over two positions with occupancy ratios of 0.567 (3):0.433 (3) and 0.503 (3):0.497 (3). A perspective view of the molecular structure including ring specification is depicted in Fig. 1 . The fluorenyl moieties of the diol molecules show a slight distortion from strict planarity with the largest distances from the best plane being 0.027 (1) and À0.030 (1) Å for C7 and C10, respectively, and 0.059 (1) and À0.068 (1) Å for C8A and C11A. respectively The molecules adopt a 'folded' geometry which is stabilized by two types of intermolecular interactions. The OH oxygen atoms form relatively strong C-HÁ Á ÁO hydrogen bonds [d(HÁ Á ÁO) 2.22, 2.23 Å ] (Desiraju & Steiner, 1999) which enforce a nearly orthogonal orientation of the fluorenyl moieties with respect to the terphenyl ring, to which they are attached: the dihedral angles between the five-membered ring of the fluorenyl unit defined by C1-C13 (or C1A-C13A) and the six-membered rings of the terphenyl unit defined by C14-C19 (or C14A-C19A) are 82. 05 (8) or 82.28 (8) , respectively. Moreover, the location of the central ring of the terphenyl unit between the fluorenyl units [ring centroid distances = 3.559 (1) and 3.562 (1) Å ] indicate the presence of -stacking interactions (James, 2004; Martinez & Iverson, 2012) between these molecular parts. These cooperative intramolecular interactions enforce a nearly orthogonal arrangement of the outer ring (B or B 0 ) with respect to the inner ring (A or A 0 ) (Fig. 2) A perspective view of the title solvate (IIa) including the atom numbering and ring specification. Anisotropic displacement parameters for non-hydrogen atoms are drawn at the 50% probability level. Dashed lines represent hydrogen-bonding interactions. The molecules occupy the symmetry centers x +
Supramolecular features
According to the distinct acceptor character of the solvent species, the crystal structure is constructed of 1:2 complex units with the nitrogen atom of the solvent hydrogen-bonded to the OH hydrogen atom of the diol host [d(HÁ Á ÁN) 1.91-1.95 Å ] ( Table 1 ). The remaining solvent molecule is connected to the host via C-HÁ Á ÁO hydrogen bonding [d(HÁ Á ÁN) 2.54; 2.60 Å ], giving an overall chain structure extending along [010] (Fig. 2) . Interactions involving the chlorine atoms are not perceptible. A comparative consideration regarding the geometric features of the diol molecule in the present structure and the solvent-free structure of the corresponding unsubstituted compound (I) and its derivatives bearing alkyl groups in the 2-and 7-positions of the fluorenyl moieties as well as a variety of their inclusion structures (Klien et al. 2013 (Klien et al. , 2014 , reveals restricted conformational flexibility. This means that neither the presence of substituents nor the nature of the included solvent species markedly affect the conformation of the diol molecule. Obviously, the molecular geometries in the solid-state structures follow close-packing requirements and, to a lesser extent, association effects.
Database survey
A search of the Cambridge Structural Database (Groom & Allen, 2014) (Jones & Kuś, 2005) , 2,2 00 -dimethyl-p-terphenyl (Lunazzi et al., 2005) , 2 0 ,4 00 ,2 000 -quinquephenyl (Toussaint, 1966) , 9,9 0 -(1,1 0 :4 0 ,1 00 -terphenyl-2,2 00 -diyl)bis(9H-fluorene-9-ol) bis(diethylamine) clathrate (Klien et al., 2013) , 9,9 0 -(1,1 0 :4 0 ,1 00 -terphenyl-2,2 00 -diyl)bis(9H-fluorene-9-ol) bis(propan-1-ol) clathrate (Klien et al., 2013) , 9,9 0 -(1,1 0 :4 0 ,1 00 -terphenyl-2,2 00 -diyl)bis(9H-fluorene-9-ol) bis(butan-1-ol) clathrate (Klien et al., 2013) , 9,9 0 -(1,1 0 :4 0 ,1 00 -terphenyl-2,2 00 -diyl)bis(9H-fluorene-9-ol) bis(ethanol) clathrate (Klien et al., 2013) , 9,9 0 -(1,1 0 :4 0 ,1 00 -terphenyl-2,2 00 -diyl)bis(2,7-di-t-butyl-9H-fluorene-9-ol) bis(propan-1-ol) clathrate (Klien et al., 2013) , 9,9 0 -(1,1 0 :4 0 ,1 00 -terphenyl-2,2 00 -diyl)bis(2,7-di-t-butyl-9H-fluorene-9-ol) bis(diethylamine) clathrate (Klien et al., 2013) , 9,9 0 -(1,1 0 :4 0 ,1 00 -terphenyl-2,2 00 -diyl)bis(2,7-di-t-butyl-9H-fluor- Table 1 Hydrogen-bond geometry (Å , ). 
Figure 2
The packing of the title compound (IIa) in the unit cell. Hydrogen bonds are shown as dashed lines.
ene-9-ol) bis(butan-1-ol) clathrate (Klien et al., 2013) . In all cases, the terphenyl framework adopts a twisted conformation, which in the case of the bisfluorenyl-substituted derivatives is stabilized by intramolecular -arene stacking and C-HÁ Á ÁO hydrogen bonds. The crystal structures of the clathrates, which involve protic guest species in general, are constructed of 1:2 host-guest complexes with the complex components associated with other via O-HÁ Á ÁO and O-HÁ Á ÁN hydrogen bonds. Both of these features, regarding molecular conformation and supramolecular interactions, reappear in the title compound.
Synthesis and crystallization
The unsolvated compound (II) was prepared by addition of a solution of n-butyllithium (1.6 M in hexane, 1.5 ml, 2.3 mmol) to a cold solution (195 K) of 2,2 00 -diiodo-1,1 0 :4 0 ,1 00 -terphenyl (0.5 g, 1.0 mmol) in 20 ml of dry THF. After 45 min of stirring, 4,4 0 -dichlorobenzophenone (0.52 g, 2.1 mmol), dissolved in 4 ml benzene and 15 ml THF, was added. The colourless reaction mixture was warmed to room temperature and stirred for 4 h. The solution was extracted twice with diethyl ether. The combined organic extracts were washed with water, dried over anhydrous sodium sulfate and concentrated under reduced pressure. Colourless crystals were isolated by recrystallization from hexane (yield: 7.0%). M.p. 543-546 K;
) 3547, 3056, 3025, 1913, 1641, 1591, 1575, 1489, 1331, 1182, 1157, 1097, 1014, 919, 903, 840, 126.89, 127.43, 128.10, 129.11, 129.33, 129.83, 133.40, 140.24, 141.01, 144.06, . EA calculated for C 44 H 30 O 2 Cl 4 : C 72.1, H 4.1%; found: C 72.2, H 4.4%. Crystals of (IIa) suitable for X-ray diffraction were obtained from a solution of (II) in triethylamine upon slow evaporation of the solvent at room temperature.
Refinement details
Crystal data, data collection and structure refinement details are summarized in Table 2 . All H atoms were placed geometrically in idealized positions and allowed to ride on their parent atoms, with C-H = 0.95 and 0.98 Å and U iso (H) = 1.2U eq (C) for aromatic and methylene, with C-H = 0.98 and O-H = 0.84 Å and U iso (H) = 1.5U eq (C) for methyl and hydroxy groups, respectively. Two molecules of triethylamine are each disordered over two positions with occupancy ratios of 0.567 (3) (Farrugia, 2012) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) .
2,2′′-Bis(2,7-dichloro-9-hydroxy-9H-fluoren-9-yl)-1,1′:4′,1′′-terphenyl triethylamine trisolvate
Crystal data (7) −0.0035 (7) −0.0101 (7) C3B 0.0253 (7) 0.0212 (7) 0.0257 (7 
